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that show variations comparable to those seen among men and among apes
of different species today. These variations accounted for some of the con-
troversy of classification, especially when limited fossil material was avail-
able. In subsequent chapters the teeth, skulls and pelves are described in re-
lation to other hominid or pongid fossils.
The teeth of the australopithecines were hominoid in shape and placement
anid the jaws more prognathous than those of man today. Although the
general shape of the skull differed greatly from the apes in general con-
figuration, the volumn of the brain was small. Skull markings of muscle
attachments indicated hominid characteristics. The contour of the pelvis
was also hominid indicating, in total confirmation, essentially an adaptation
for bipedal locomotion, but one not as efficient as that of modern man. The
gait was probably shuffling rather than striding. This is also born out by
stuldies of the long bones of the lower extremities.
One chapter describes how the australopithecines lived, as revealed by
other contemporary fossils and their surroundings. Little evidence of the
use of "tools" is available or convincing, but Sir WVilfrid reasons that some
use of stone and bone tools was probable. The size and tooth strtucture of
the australopithecines and the contemporary fauna would indicate the need
of tools or weapons for hunting and protection, and the fossil osteology in-
(licated enough manual dexterity to use such tools and a brain adequate to
(lirect their construction and use.
Sir WVilfrid knows, or knew, many of those who discovered the atistra-
lopethecine fossils. He followed the sequence of discoveries and interpre-
tations. The small-brained hominid that lived one to two million vears ago
has become recognized as a progenitor of the pithecanthropines. He ap-
lplauds in a "Postlude" those who discovered, observed, and described the
fossils and hypothesized on their significance, the latter sometimes wronigly,
to establish the identity and significance of Australopithicus. The volume
is nicely written and pleasant to read. It gives one a sense of working with
and reasoning with the author as he describes and discusses the structure
and life of the Ape-man. The 33 simple line drawings and well-selected
photographs supplement the concise yet informal exposition in an ad-
mirable fashion and the photographs of Drs. Dart and Broom and the
Leakeys add a personal touch.
WILLIAM U. GARDNER
HISTORY OF SCIENCE. SCIENCE IN THE NINETEENTH CENTURY. Edited ly
Rene' Taton. Translated by A. J. Pomerans. New York, Basic Books Inc.,
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HISTORY OF SCIENCE. SCIENCE IN THE TWE-NTIETH CENTURY. Edited by
Rene Taton. Translated by A. J. Pomeranis. New York, Basic Books Inc.,
1966. xix, 638 pp. $17.50.
These last volumes of the translation of Professor Taton's four-volume
Histoire de la Science survey the advances in "Mathematics," "MIechanics
and Astronomy," "Physical Science," "The Geological Science," "The
Biological Sciences," and "Science and Society" from 1800 to the present.
They are amply illustrated with portraits and pictures of apparatus and
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contain brief bibliographies of works of general interest. As up-to-date
reference works on modern science they are useful for both scholars and
students.
In the general preface to the first volume, Professor Taton states the goals
of this history: accuracy, objectivity, and authority. He also hoped that the
series could convey to the layman the source and meaning of the science and
technology that dominates modern life. These two volumes are certainly
authoritative, being written by Inen well versed in their scientific disciplines;
they are also written in a factual style with little special pleading, even
while they admit the uncertainty of many current theories. They also avoid
too many errors in fact and spelling, although, for example, on page 419
of the nineteenth-century volume they call Stephen Hales "Hale" and
anachronistically attribute to Lavoisier and Laplace the study of "energy"
changes in zivo.
These are minor errors. More important is the test of historical aware-
ness without which objectivity and accuracy can only be negative goals and
wtithout which the lay or professional reader gains no sense of why these
men bothered to solve the problems they did.
This survey could not discuss any one topic at length but it could have
iimade use of the monographs now available on nineteenth-century science,
at least. Instead, discussion of the "spirit of the nineteenth century" is
limited to three pages in the preface, and to Taton's observation, in the gen-
eral preface, of the increased tempo, impact, and international character of
science since 1800. Likewise the reader's curiosity about why a particular
direction was chosen is satisfied only with general dicta such as "the
aim of science is to provide the best possible model of the world around us,
and to enable scientists to predict future events" (page 76) ; or with an
eponym: "In 1811, the Scottish anatomist Sir Charles Bell (1774-1842)
had propounded the law bearing his name, viz. that the anterior spinal
nerve-roots are motor, the posterior, sensory" (page 411).
In connection with "Bell's Law" this author also observes that the
modern reader need not worry whether it was discovered by Bell or
Francois Magendie, and that in the nineteenth century "primary disputes"
no longer had an important role in the development of science. This is
simply wrong. The nineteenth century was a period of revolution in mathe-
matics, physics, biology, chemistry and, as a consequence, in medical science.
In chemistry, for example, the fight to produce a more rational theory also
involved a highly irrational Franco-Prussian War over priority, fought in
the new journals, new laboratories and new scientific congresses. It is
not irrelevant to the later development of the organic chemicals industry or
to the discovery of vitamins that Justus Liebig, through his "primary
disputes" with most of his contemporaries, carved out the position of
authority he had in Germany by 1850.
Taton's History of Science confines discussion of "Science and Society"
to a separate section, and this is a mistake. These sections are more interest-
ing than most of the others, but are of uneven focus: eight pages on
"Science in the Muslim World" since the eighth century, and six pages on
"The Beginnings of Science in Viet Nam." The latter is original, and there-
fore worthwhile, but out of place in the sweeping surveys around it. (It is
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followed by seven pages on modern "Science in the Far East.") The
"Science and Society" section in the twentieth-century volume is much
better, and benefits from the real work that has been done by sociologists
on the role of science in modern society.
The twentieth-century volume gains excitement from the controversial
and uncertain nature of many current theories; the writing is also generally
better. The sections on magnetism and electricity are especially clear and
the relation of the new knowledge of electrons to the classical theories of
electro-magnetism is skillfully presented. There are still sections in which
facts are simply stated without reference to their importance or context,
such as that on "Radioactivity and Nuclear Physics." In both volumes
the sections on Medical Science are especially brief and confusing. But
then these sciences are still very much in their infancy, relative to mathe-
matics or physics, and it is much harder to describe a subject in which there
is no tight, "classical" system. For the best section in the nineteenth-century
volume is that on mechanics. These abstract theories are made clear and
concise in relation to a unifying theme, the creation of and disillusion with
the classical mechanical system that survived the nineteenth century only
in experimental physics.
In summary, these volumes have a place as reference works, but are
not likely to be read with enthusiasm or to stimulate any real understanding
of how science "got that way."
DIANA LONG HALL
TOUCH, HEAT AND PAIN. Ciba Foundation Symposium. Edited by A. V. S.
DeReuck and J. Knight. Boston, Little Brown and Co., 1966. xiii, 389 pp.
S14.00.
This volume contains a group of recent investigations into the structure
and function of skin receptors. Improved techniques and more sophisticated
functional concepts provide new and exciting insight into the process of
sensory transduction and into the organization of the output of a popula-
tion of receptors. This symposium covers the following areas of investiga-
tion: psychophysics of sensory discrimination, receptor fine structure, re-
ceptor biophysics, behavior of receptor populations, and the integration of
receptor activities.
One example of the psycophysical approach is the demonstration of a
power law for the discrimination of random levels of stimulus intensity by
the human subject. This is considered of great interest since it is an indica-
tor that sensory perception retains linear characteristics from the receptor
to the highest levels of cerebral integration. Other examples of psycho-
physical study include the use of skin thermal gradients and the application
of chemical compounds to a skin "blister base" in quantitative studies of
pain perception in man.
The fine structure of skin receptors is explored and this includes exten-
sive descriptions of encapsulated endings such as Pacinian corpuscles. The
detailed structure of capsules is considered essential knowledge in the un-
derstanding of the biophysics of transduction. The cells surrounding nerve
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